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1
METHOD FOR CONVERTING A MALE
CONNECTOR TO A FEMALE CONNECTOR
AND CONVERTIBLE CONNECTOR

RELATED APPLICATIONS

This application claims priority from French Patent Appli-
cation No. 12 58049 filed Aug. 28, 2012, which is incorpo-
rated herein by reference in its entirety.

FIELD OF THE INVENTION

The invention relates to a method for converting a male
connector to a female connector. The invention also relates to
a male connector capable of being converted to a female
connector.

The invention has applications in the field of aeronautic
connectors, the field of automotive connectors, and in gen-
eral, in all connector fields using male and female connectors.

PRIOR ART

Currently, in the connector field, there are male connectors,
i.e. connectors with male electrical contacts, made to receive
a complementary connector with female contacts. There are
also female connectors, i.e. with female electrical contacts,
made to receive complementary connectors with male con-
tacts. Each connector is therefore a specific type of connector,
either female or male.

Male connectors comprise an insert in which are housed
one or more pins forming the male electrical contact. An
example of a conventional male connector is shown, in a
sectional view, in FIG. 1. This male connector, referenced 1,
comprises a header 11 inside which is disposed a plurality of
male contact pins 10, called male pins. These pins 10 are held
in an insert 13, which ensures the impermeability of said
contacts inside the connector. In certain types of male con-
nectors, the insert is a glass insert, i.e. a glass bead fused at
high temperature so that it surrounds the male contacts, thus
sealing them inside the connector. An interfacial seal 14 is
generally installed on the insert 13, around the male pins, and
ensures the impermeability of said pins.

A mating seal 12 ensures the impermeability of the male
connector with the female counterpart when the two elements
are connected.

Female connectors generally comprise an insert in which
are housed one or more sockets forming the female electrical
contacts. An example of a conventional female connector is
shown in FIG. 2 in a sectional view. This female connector is
a connector in the same range as the male connector of FIG.
1. This female connector, referenced 2, comprises an insert 21
inside which is housed a plurality of female contact sockets
20, called female sockets. A mating seal 22 ensures the imper-
meability of the insert. In this type of female connector, no
interfacial seal is necessary, since the sockets are embedded
into the insert.

As is clear from these FIGS. 1 and 2, the male connector
and the female connector are separate connectors, each
adapted to be connected to a complementary connector. The
male connector of FIG. 1 is adapted to receive a complemen-
tary female connector and the female connector of FIG. 2 is
adapted to receive a complementary male connector.

During the installation of an electrical device in an electri-
cal system or a connection system, the operator performing
this installation must have on hand the appropriate type of
connector for the electrical device. He must therefore know,
prior to installing the device, whether he will need a male

10

15

20

25

30

35

40

45

50

55

65

2

connector or a female connector to connect the device to the
system. During certain installations, particularly large instal-
lations requiring a large number of connectors to be installed,
the operator cannot always know the exact number of con-
nectors of each type he will need in order to perform the full
installation.

Currently, if the operator does not know the exact number
of connectors of each type he will need, he is obligated to
return to the store to shop for complementary connectors or to
exchange a connector of one type for a connector of another
type. It is understood that the time required for the exchange
results in an additional labor cost.

When the installation is in a harsh environment or in a place
that is difficult to access, the operator generally prefers to
carry a large number of connectors of each type in order to
have a sufficient number of connectors in his possession to
avoid having to return to the store. In that case, some of these
connectors will necessarily remain unused. It is clear that, in
that case, the purchase of unused connectors results in an
unnecessary materials cost.

SUMMARY OF THE INVENTION

The object of the invention is precisely to overcome the
drawbacks of the conventional techniques described above.
Thus, the invention proposes a method for converting a male
connector to a female connector. The male connector is con-
verted to a female connector by adding, to a conventional
male connector, a female adapter module adapted to be
mounted inside the male connector. Thus, the operator in
charge of the connector installation can purchase and carry
the number of male connectors that corresponds exactly to the
number of connectors required, to which he can add female
adapter modules as required for the installation.

Such a male connector that is convertible to a female con-
nector has the advantage of facilitating materials manage-
ment by the operator. In essence, the operator need only have
male connectors with female adapter modules in his posses-
sion, and convert one or more male connectors into female
connectors as needed. The conversion method is simple to
implement since it consists of inserting the female adapter
module into the male connector and press-fitting it into place.

More precisely, the invention relates to a method for con-
verting a male connector to a female connector, the male
connector comprising a header equipped with a plurality of
male pins and an insert ensuring the hermeticity of the male
pins in the header. The method includes the following opera-
tions:

installing a plurality of female contact sockets, a female

socket being mounted around each male pin of the male
connector,

installing a locking housing around the plurality of sockets,

and

press-fitting the locking housing around the plurality of

sockets so as to tighten each female socket around the
associated male pin.

This method may comprise one or more of the following
features:

the press-fitting of the locking housing consists of pressing

the locking housing into the header until a deformation
zone of each socket is deformed.

it consists of installing an interfacial seal between the insert

and the locking housing in order to protect said insert
and ensure an impermeability of the connector.

The invention also relates to a connector comprising a
header equipped with a plurality of pins forming male con-
tacts and with an insert ensuring the hermeticity of said male
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pins in the header. This connector is characterized in that it
comprises a female adapter module capable of being mounted
into the header so as to form a female connector, said female
adapter module comprising:

aplurality of sockets forming female contacts, each female

socket being adapted to be mounted around a male pin,
and

a locking housing capable of being mounted around the

plurality of sockets so as to tighten each female socket
around the associated male pin.

This connector may comprise one or more of the following
features:

each socket comprises a front zone comprising a socket

tube capable of ensuring an electrical connection with a
complementary male connector and a rear zone adapted
for being positioned around a male pin and comprising a
deformation zone capable of being deformed during the
press-fitting of the locking housing so as to apply pres-
sure to the rear zone of the female socket around the
male pin.

the deformation zone of the female socket comprises a

cylindrical inner structure equipped with two radial
disks separated by a compressible intermediate zone,
ensuring a longitudinal deformation of the female socket
during the press-fitting of the locking housing.

the deformation zone of the socket comprises two parallel

shoulders and a lateral opening between the two shoul-
ders, ensuring a radial deformation of the female socket
during the press-fitting of the locking housing.

the locking housing comprises an insulating layer and a

rear wafer forming a receptacle block comprising a plu-
rality of receptacles, each made to receive a female
socket, the rear wafer being disposed around the defor-
mation zone of the female sockets so as to ensure the
deformation of said deformation zone of each female
socket.

each receptacle of the receptacle block is equipped with a

retaining means capable of retaining the female socket
inside the receptacle.

In one embodiment of the invention, the insert is a glass
bead. In that case, the locking housing includes an interfacial
seal positioned between the glass bead and the locking hous-
ing to ensure impermeability between the contacts of the
connector.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1, described above, shows a conventional male con-
nector.

FIG. 2, described above, shows a female connector in the
same range as the male connector of FIG. 1.

FIG. 3 shows a connector according to the invention in
which the sockets of the female adapter module are installed.

FIG. 4 shows a connector according to the invention when
the locking housing is in the process of being installed.

FIG. 5 shows a partial view of the connector of 4 when the
female adapter module is mounted inside the connector.

FIG. 6 shows a perspective view of a socket of the female
adapter module of the invention.

FIG. 7 shows a side view and a sectional view of the socket
of the female adapter module of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

The invention relates to a method for converting a conven-
tional male connector, as described in connection with F1G. 1,
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into a female connector capable of receiving a complemen-
tary male connector. Thus, the method of the invention pro-
poses to insert, into a conventional male connector, a female
adapter module. This female adapter module comprises a
plurality of sockets, each capable of being mounted around a
male pin. The female adapter module also comprises a lock-
ing housing adapted for being installed in the male connector,
around the sockets, so as to apply pressure to the sockets
around the male pins. The male connector thus converted
corresponds to a female connector having functions identical
to those of the female connector of FIG. 2. This converted
male connector can therefore receive a complementary male
connector.

The convertible male connector of the invention is shown
in a sectional view in FIGS. 3 and 4. More precisely, FIG. 3
shows the convertible male connector as the female sockets
are installed on the male pins. FIG. 4 shows the convertible
male connector when the locking housing is installed around
the female sockets.

As shown in FIGS. 3 and 4, the convertible male connector
comprises a male connector 1 identical to a conventional male
connector like the one shown in FIG. 1. This male connector
1 thus comprises a header 11, male pins 10 and an insert 13.

The convertible connector of the invention also comprises
a female adapter module 3. This female adapter module 3
comprises a plurality of female sockets 30. Each of these
female sockets 30 is mounted around one of the male pins 10.
The convertible connector therefore comprises as many
female sockets as male pins. In FIG. 3, only two female
sockets 30 are shown in cross-section, the other female sock-
ets 30 being shown in a front view.

The female adapter module 3 of the invention also com-
prises a locking housing 40 adapted to be mounted into the
header 11 and for fitting around the female sockets 30. The
installation of this locking housing 40 around the female
sockets 30 is shown in FIG. 4. In this FIG. 4, only two female
sockets 30 and two male pins 10 are shown in cross-section,
the other male pins 10 and female sockets 30 being shown in
a front view.

As shown in FIGS. 3 and 4, the installation of the female
adapter module 3 is performed as follows: a female socket 30
is installed around each male pin 10. The locking housing 40
is then installed in the header 11 so as to surround each of the
sockets 30. A pressure on the locking housing 40, indicated by
the arrow F, ensures the fitting of said locking housing into the
header and the mounting of the female sockets 30 around the
male pins 10.

In order to be fitted into the header 11 and to ensure the
mounting of the female sockets 30, the locking housing 40
comprises several elements forming a receptacle block. This
receptacle block comprises a plurality of receptacles 45, each
receptacle having a shape adapted to internally receive a
female socket 30. Each female socket 30 thus passes all the
way through the locking housing 40.

More precisely, the locking housing 40 comprises a rear
wafer 42 that is fitted around the rear part 32 of each female
socket 30, i.e. the part surrounding the male pin 10. The
locking housing 40 also comprises an insulating layer 41,
made of insulating material, surmounting the rear wafer 42
and surrounding the front part 31 of the female sockets 30.
This insulating layer 41 protects and retains the front part of
the female sockets 30 inside the male connector 1.

The rear wafer 42 is made from a material that is substan-
tially more elastic than that of the insulating layer. Thus, the
diameter of the receptacles is slightly smaller in the rear wafer
42 than in the insulating layer 41.
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The insulating layer 41 closes the front part of the convert-
ible connector, giving said convertible connector an outer
shape identical to the outer shape of a conventional female
connector. Thus, a complementary male connector can be
mounted inside the convertible connector as though it were a
female connector.

In one embodiment of the invention, the male connector 1
comprises a glass insert, called a glass bead. In that case, the
locking housing 40 can include an interfacial seal 44 installed
after the rear wafer 42 so that it is positioned on the glass
insert of the male connector when the female adapter module
3 isinstalled. This interfacial seal 44 is thus able to protect the
glass insert and ensure impermeability between the contacts
of the converted connector.

Means for retaining the female sockets are mounted inside
each receptacle 45 of the locking housing 40. These retaining
means 46 are made to hold the female sockets 30 in place
inside the receptacles 45 of the locking housing. These retain-
ing means 46 can be, for example, a clip mounted on the rear
wafer 42, inside each receptacle, for clipping each female
socket into the insulating layer 41. In that case, the inner
structure 35 of the female socket comprises a radial disk
forming a stop 47. When the locking housing is fitted around
the female socket 30, the clip 46 comes to rest against the stop
47, holding the locking housing in place around the female
sockets 30.

Thus, in the invention, the retention of the female adapter
module 3 inside the male connector 1 is obtained simply by
fastening by means of the clips 46, and by compression; no
soldering operation is necessary.

FIG. 5 shows a sectional view of a female socket 30
mounted inside the locking housing 40, around a male pin 10,
all of the sockets of the convertible connector being identical.
This socket 30 comprises a front part 31 (or front zone) and a
rear part 32 (or rear zone). The front part 31 is identical to the
front part of a conventional female connector socket; it com-
prises a socket tube 33 clipped to the inside of a socket body
34 and made to receive, and to ensure an electrical connection
with, a male pin of a complementary connector 4.

The rear part 32 of the female socket 30 is adapted to the
invention and is capable of being deformed. Thus, the rear
part 32 of the socket has a partially deformable inner structure
35. The deformable part of the inner structure 35 is called the
deformation zone Z. This inner structure 35, shown in detail
in FIGS. 6 and 7, extends from the rear end A of the socket to
the socket tube 33 of the front part 31. In the front part 31 of
the socket, the inner structure 35 is identical to the inner
structure of a conventional female socket with a substantially
cylindrical shape capable of being inserted into the socket
tube 33.

In the deformation zone Z, the inner structure 35 has a
substantially cylindrical and hollow shape, with a recess 36
with dimensions adapted to the dimensions of the male pins.
The rear part 32 of the female socket is thus capable of
receiving a male pin. The inner wall of the recess 36 is
covered, at least atits closed end B, with a layer of electrically
conductive material, thus ensuring electrical continuity with
the male pin. The rear part 32 of the socket can therefore be
slid over the male pin 10 until said pin is in contact with the
closed end B of the recess 36.

The inner structure 35, in the rear part 32 of the socket 30,
is deformable. Thus, it includes two radial disks 37a, 37h
parallel to each other and separated by a compressible inter-
mediate zone 38. In this intermediate zone 38, the inner
structure 35 is only semi-circular, so as to constitute a weak-
ness in the structure, which can produce a longitudinal defor-
mation of the female socket 30 when pressure is applied. The
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inner structure 35 also comprises, at its end A, two parallel flat
areas 39a and 39b, on opposite sides from each other, and a
lateral opening 39¢ between these shoulders. This lateral
opening 39¢ can extend through the radial disks 37a, 375.
This lateral opening 39¢ and these shoulders 394 and 395
constitute a radial deformation zone of the inner structure 35.

Thus, when the locking housing 40 is inserted around the
female sockets 30, press-fitting said locking housing into the
header 11 makes it possible to deform the inner structure 35
s0 as to compress the male pin. Essentially, during the press-
fitting of the locking housing, the passage of the radial disks
37a, 37b from the insulating layer 41 into the rear wafer 42
has the effect of deforming the deformation zone of the inner
structure 35. This deformation of the inner structure 35 com-
prises:

a compression of the intermediate zone 38 between the
radial disks 37a and 37b, which makes it possible to
ensure the electrical contact between the male pin and
the closed end B of the recess 36, and

a radial compression of the inner structure in its rear part
surrounding the male pin, which makes it possible to
seal the female socket around said male pin.

This longitudinal and radial deformation of the inner struc-
ture 35 keeps the protective layer covering the male pins
intact, thereby ensuring good electrical continuity and good
corrosion resistance between the male connector and the
female adapter module.

The invention claimed is:

1. Method for converting a male connector to a female
connector, the male connector comprising a header equipped
with a plurality of male pins and an insert ensuring the her-
meticity of the male pins in the header, the method compris-
ing the steps of:

installing a plurality of female contact sockets around the

male pins of the male connector, a female contact socket

being mounted around each male pin of said male con-
nector, each female contact socket comprising:

a front zone comprising a socket tube capable of ensur-
ing an electrical connection with a complementary
male connector; and

arear zone configured to be positioned around a male pin
and comprising a deformation zone configured to be
deformed during the press-fitting of the locking hous-
ing to apply pressure to the rear zone of said each
female contact socket around the associated male pin,
the deformation zone of said each female contact
socket comprises a cylindrical inner structure
equipped with two radial disks separated by a com-
pressible intermediate zone, ensuring a longitudinal
deformation of'said each female contact socket during
the press-fitting of the locking housing;

installing a locking housing in a header of the male con-

nector, around the plurality of female contact sockets,

and

press-fitting the locking housing into the header to tighten

said each female contact socket around the associated

male pin by deforming an inner structure of a rear part of
said each female contact socket.

2. Method according to claim 1, further comprising the step
of installing an interfacial seal between the insert and the
locking housing in order to protect said insert and ensure an
impermeability of the connector.

3. Connector comprising a header equipped with a plurality
of pins forming male contacts and with an insert ensuring the
hermeticity of said male pins in the header, the connector
comprising a female adapter module capable of being



US 9,306,350 B2

7

mounted in the header so as to form a female connector, said
female adapter module comprising:

aplurality of sockets forming female contacts, each female

socket being adapted to be mounted around a male pin,

and

a locking housing capable of being mounted around the

plurality of sockets so as to tighten each female socket

around the associated male pin,

said each female socket comprising:

a front zone comprising a socket tube capable of ensur-
ing an electrical connection with a complementary
male connector, and

arear zone configured to be positioned around a male pin
and comprising a deformation zone configured to be
deformed during the press-fitting of the locking hous-
ing to apply pressure to the rear zone of said each
female socket around the associated male pin, the
deformation zone of said each female socket com-
prises a cylindrical inner structure equipped with two
radial disks separated by a compressible intermediate
zone, ensuring a longitudinal deformation of said
each female socket during the press-fitting of the
locking housing.

4. Connector comprising a header equipped with a plurality
of pins forming male contacts and with an insert ensuring the
hermeticity of said male pins in the header, the connector
comprising a female adapter module capable of being
mounted in the header so as to form a female connector, said
female adapter module comprising:

aplurality of sockets forming female contacts, each female

socket being adapted to be mounted around a male pin,

and

a locking housing capable of being mounted around the

plurality of sockets so as to tighten each female socket

around the associated male pin,

said each female socket comprising:

a front zone comprising a socket tube capable of ensur-
ing an electrical connection with a complementary
male connector, and

arear zone configured to be positioned around a male pin
and comprising a deformation zone configured to be
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deformed during the press-fitting of the locking hous-
ing to apply pressure to the rear zone of said each
female socket around the associated male pin, the
deformation zone ofthe socket comprises two parallel
shoulders and a lateral opening between the two
shoulders, ensuring a radial deformation of said each
female socket during the press-fitting of the locking
housing.

5. Connector according to claim 3, wherein the locking
housing comprises an insulating layer and a rear wafer form-
ing a receptacle block comprising a plurality of receptacles,
each made to receive a female socket, the rear wafer being
disposed around the deformation zone of the female sockets
so as to ensure the deformation of said deformation zone of
each female socket.

6. Connector according to claim 5, wherein each receptacle
of the receptacle block is equipped with a retaining means
capable of retaining the female socket inside the receptacle.

7. Connector according to claim 3, wherein the insert is a
glass bead, and wherein the locking housing comprises an
interfacial seal positioned between the glass bead and the
locking housing to ensure the impermeability of the connec-
tor.

8. Connector according to claim 4, wherein the locking
housing comprises an insulating layer and a rear wafer form-
ing a receptacle block comprising a plurality of receptacles,
each made to receive a female socket, the rear wafer being
disposed around the deformation zone of the female sockets
so as to ensure the deformation of said deformation zone of
each female socket.

9. Connector according to claim 8, wherein each receptacle
of the receptacle block is equipped with a retaining means
capable of retaining the female socket inside the receptacle.

10. Connector according to claim 4, wherein the insert is a
glass bead, and wherein the locking housing comprises an
interfacial seal positioned between the glass bead and the
locking housing to ensure the impermeability of the connec-
tor.



